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GCACGGTGGAGACGGACACGGCGGCC3CCATG GAG CTG GTG CCC TCT GCC CGT GCG GAG CTG CAG TCC TCG CCC - 

Met Glu Leu val Pro Ser Aia Arg Ala Glu Leu Gin Ser Ser Pro L 

GTC AAC CTC TCG GAG GCC nr CCC AGC GCC TTC CCC AGC GCG GGC GCC AAT GCG TCG GGG TCG crr r 
val Asn'Leu Ser Asp Ala Phe Pro Ser Ala Phe Pro Ser Ala Gly Ala Asn'Ala Ser Gly Ser Pro G 

GCC CGT AGT GCC TCG TCC CTC GCC CTA GCC ATC GCC ATC ACC GCG CTC TAC TCG GCT CTTG TGC GCA cr 
Ala Arg Ser Ala Ser Ser Leu Ala Leu Ala He Ala Tl^ Thr aT. r^ g ai ^ c^, ^.^f^ y 

GGG CTT CTG GGC AAC GTG CTC GTC ATG TTT GGC ATC GTC CGG TAC ACC AAA TPS AAG ACC GCC ACC A. 
Glv Leu Leu Glv Aan Val Leu Val Mmt Phm r.w na v.,] Arg T/r Thr Lys Leu Lys Thr Ala "n^ 2 

ATC TAC ATC rrC AAT Cro GCr TTG GCT GAT GCG CTG GCC ACC AGC ACG Cro CCC TTC CAG AGC GCC A 
He Tvr Tift Phft Am r.pu Ala Leu Ala Am at^ ai» rhr- Th^ t^, ser Ala L; 

TAC TTG ATG GAA ACQ TGG CCG TTT GGC GAG CTG CTG TGC AAG GCT GTG CTC TCC AIT GAC TAC TAC A. 
Tyr Leu Met Glu Thr Trp Pro Phe Gly Glu Leu Leu Cys Lys Ala Val Lau g^r ^ -rvr tC; 2" 

ATG TTC ACT AGC ATC TTC ACC CTC ACC ATG ATG AGC GTG GAC CGC TAC ATT GCT CTC TGC CAT CCT G" 
Met Phe Thr Ser He Ph^ Thr Leu Thr Met; M«.f ^i^r- ^r»^ Asp Arg lyr He Ala Val Cys His Pro v. 

AAAGCCCTGGACTTCCGGACXCCAGCCAAGGCCAAGCrOATCAATATATGCATCTGGOTCrroGCrTv 
Lys Ala Leu ASP Phe Arg -mr Pro Ala Lys Ala Lys Leu rim amh ti> n> v«i r^. ai;. c. 

GOT GTC GGG GTC CCC ATC ATG GTC ATG GCA GTG ACC CAA OX COG GAT GGT GCA (TTO OTA T«: ATC C 
Glv Val Glv Val Pro He Met Val Met; Ala vai Thr Gin Pro Arg Asp Gly Ala Val Val Cys Met L 

CAGTTCCCCACTCCCAGCTQGTACTGGGACACTGTGACCAAGATCTGCGTGTTCCTCTTTGCC'rrcG 
Gin Phe Pro Ser Pro ser Trp lyr Trp Asp Ttor val Thr Lys iia tv« ^r»^ Dh« r^. Ph> ai« pk» y 

GTG CCG ATC CTC ATC ATC ACG GTG TGC TAT GGC CTC ATG CTA CTG CGC CTG CGC AGC CTG CCT CTC C 
Val Pro lift Leu Tift He Thr Val Cva Tvr Glv T^u H^t r^i r^. ArgLeuArgSerValArgLeuL. 

TCCGCTTCCAAGGAOAAGGACCQCAGCCroCGGCGCATCACGCGCATCGTCCTCCTGGTCGTCGGCGf 
Ser Gly Ser Lys Glu Lys Asp Arg Ser Leu Arg Arg He Thr Arg M^^^ v*i r^i v;.i y^i r.w a 



CTG 
Leu 


GTG 
Val 


GAC 
Asp 


ATC 
He 


AAT 
Asn 


CGG c: 
Arg A: 


GCC 
Ala 


AAC 

Asn 


AGC 
Ser 


AGC 
Ser 


CTC 
Leu 


AAC c: 
Asn P: 


CTC 
Leu 


TGT 
Cys 


CGC 
Arg 


ACG 
Thr 


CCC 
Pro 


TGC Q 

Cys G 


GAG 
Glu 


CGT 
Arg 


GTC 
Val 


ACT 
Thr 


GCC 
Ala 


TGC A! 
Cys T: 



CCC TCC GAC GGC CCG GQC GOT GGC GCT GCC GCC TGA CCTACCCGACCTTCCCCTTAAACGCCCCTCCCAACTGAAGT 
Pro Ser Asp Gly Pro Gly Gly Gly Ala Ala Ala 

CAGAGGCCAawrCGAGCTCCCTOGGAOOCTGTGOCCACCACCAOGACAGCTAGAATTGGGCCTGCACAGAOGGGAOGC^ 

GGCCTGAGGGATCAAAGGCTCCAGGTTCGAACQGTGGGQGTGAGGAAGCAGAGCTQGTGATTCCTAAACTCTATCCATTACTAAGGCCT 

AATGGGACAGAGCCTCCGCCTTGAGATAACATCG QGTT CrGGCCTTTTTGAACACCCAGCTCCAGTCaUtfSACCa 

AACCAGGAGGGGCAGTGATOQGGTCGATGATTTGGTTTGGCTGAGAGTCCCAGCATrTGTOTTATGG^ 

AAGGGGACAGGGCATIt^OGCAAOGCAGCTOSGGGTTro^^ 

ACGTTGGAGAAGAGTCAAAOTTCK^CCACCTTTCTAACrACTCAGCTAAACPCGTTGMGCTAGGGCCAACff 
TACAAGCCGGGCCTGATGGGGCAOGCCroTCTAATCCCACTCATAOTQGAGGCTOAGGCTGGAAAATTAAGGACCAA^ 



Fig. 5 
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•20 * 40 

MELVPSARAELQSSPLVNI^DAFPSAFPSAGANASGSPGARSAS- - SLft£^I&mLIS& 



MELTSB2F^JGSaVWIPSPFDU«5SLGPS^K3SNQTEPYYl>f^S^»VLTFIYW 

60 80 100 

vrAV^.T.Lra^VMP^TVRYTICTJ^^ATMTVTF^ltArADATAT^ 



VCVVGLCCan^VIYVILRYAKMKTriNIYlUItAIADEIiT*^ 

120 140 160 

rTr^tA^ffJgT^vvKlMPTSTFTt.TMM«wp«VTAvr^^nncATJ^^ 



AICBVVlflVTCZNQFrSZFCLTVMSIDRyLAVVHPIKSAK^^ 
180 200 220 



VIIfZMIYAaUtSNQNGI^SCTINWPGESGAWyTGPZIYAPILGFLWLTZZCL^^ 
240 260 280 

300 320 340 

AAU<LgIALCTAMS SrJIP\rt.YAPIJgMFTOCFRQ-tri^^ 

• •••• ••••••• ••• • • • 

Q1FT:FVVIL'iTANSC^ 

360 370 
VTACTPSDGPQGGAAA 

ETTETQFTIIllGDLQfrSI 



Fig. 6, 
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Sequence Range: -131 co -1 

-122 -112 -102 -?2 

Tuyec ■ s H3 -GG GCA GTG GTG TGC ATG CTC CAG TTC CCC AGC CCC AGC TGG TAG TGG 

DOR-1 610 620 630 640 650_ _ 660_ 

gGt 



PI ^rt rr\ GTG GTa ^TG CTC CAG TTC CCC AGt CCC AGC TGG TAG TGG 'GAC AC':> 

3 J gGt oCA bTb oia ^^^^ ^ 



-72 -62 -52 -42 -32 

Tuyec • S H3 GTG AGC AAG ATC TGC GTG TTC CTC TTC GCC TTC GTG GTG CCC ATC CTC ATC ATC 

rv^p 1 670 680 690 700 "10 

r d7« 1 PTC ACC AAG ATC TGC GTG TTC CTC TTt GCC TTC GTG GTG CCg ATC CTC ATC ATO 
[ 478 ] GTG ACC AAG ATC ... 

-22 -12 -2 

Tuyec • s H3 ACC GTG TGC TAT GGC CTC ATG CT 

DOR-1 720 730 

r 473 1 ACg GTG TGC TAT GGC CTC ATG C> 

./v/v ../V 



Figure 8a 
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CTT TTG OK ATC TGC TGT GCA AGA TAG TAA TTT CCA -G 



-0 60 

lA GCA 7CT T; 



"0 =0 

ATT ACT ACA ACA TGT TCA CC 



A CCT TGA C~A TG; 



-20 



3CT ACA TTG CCG '^'"t' ^ ~^ 

^ i^i '^^^ Av.;. V.CG TGA AGG C 

150 



130 

-C GCA CAC CCT TGA AGG C.^ AGA TCA TCA ATA TCT GCA TCT 
150 



200 



210 



: TGC TGT CGT CAT CTG TTG GCA TCT CTG C.:^ TAG t^- 

250 260 



3CA CCA AAG TCA GGG AAG GTA AGA GCA GTC ATT TCA T' 

''2 290 300 310 

TAA AAA TGT AGO TTC AAA TTA CAT AGA CT^ 



'C TGT TCA 



220 

"^O 340 350 



TTA ATT TGA GCG TGA 

60 



OTA CGC CAC ATA TTT GTG GAA ATC GAT GCC AAA CGA CGC AaI 



370 380 390 



400 



TOT AGT GCC TAA ATC CAT GGA AGA T« GTA GAA CAA m TTT 



'110 420 ^->n 

^"^^ 430 440 



450 



OTC CCT TTC CAC CTC TAA ACA CAG AAT GCA ATA >ic ACA TTG CcI 

4'0 480 

GAA GAG AGA TGC CCG ACC TGT CTC CCA TGG CAA KST ™ GTA 
. 520 530 540 

AGT GGA GGG GTG AGG AIG AGG TAA GAA CCA cIg GCA TGT AgI 

570 580 

rrT TAA AGT ACA ACC TGG CAA GTC CAG Acl CAC err CTC ;;CT CCT 
"2 

TTT nr CTC TTT AAC AAG GGA TAT AAA TTA TTG GTC ACA TAT GC^ 

«0 660 670 



=0T TGT TIC CTC TTT TAT TCC TAA AGG AtI ACC TCC AAA ^CA CTA 

700 ,10 ,,0 

TIT TAA CAG CIT TGG CGT AGG ATC TCA AAA TCA A^ TAA CGG ATC 



Figure 8b CO 
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'30 ^90 :00 ri: 

* * * 

. '^AA CTG ATT TTT TTT TTT TTT TTT TTT 
:30 540 ■•■2 

:tO 5'^0 3 = 0 390 ?00 

» » « # » 

ATA TCG GCT CAC TGC AAC CTC TGC CTC CCG GGT TCA ACC TCA XC 
510 ?20 ?30 ?40 

w # * ■» 

TCT CGA GTA GCT GGG ACT ACT GGC ACA CAC CAC CAT GCC CAG CTA 

550 960 ?70 ?30 590 

« * « V V 

ATT TTT GTA TTT TTA GTA GAG ACA GGG TTT CAC CGT GTT GGC CAG 

1000 1010 1020 1030 

* # » » 

GGT GGT CTC AAT CTC TTG ACC TCG TGA TCT GCC CGC CTC GNC TCC 

1040 1050 1060 1070 1080 

* « « » * 

CCA AAG TGC TOG GAT TAG AGG CGT GCN CTG CNC CCG NCC CCT GTT 
1090 1100 1110 1120 

-» * « n 

GAT GTT TTT CCT GTA TTT CTA GGA CAG TAG TTC TCA CTC TGG GCT 
1130 1140 1150 1160 1170 

V * * W it 

GCA CAT TGG AAT CAC CTG GGT ACT TTA GAA AAC ACT GCT GCC TGC 

1180 1190 1200 1210 

♦ ♦ * ♦ 

ATC CCA CCG CTT AAG GGT CTG GTG TAA TTG ACC TGG GGT ACA GCC 

1220 1230 1240 1250 1260 

* # » ♦ » 

TGG GTG TCA AGA TTT TTG AGC TCT CTC CAG GTG ACT CTG ACC TGC 
1270 1280 1290 1300 

* * ♦ # 

AGC CAA GGT GAG AGG TAG TGT TCT AGG AGT TTT GCT TTA CTA GCA 
1310 1320 1330 1340 1350 

» » » ♦ » 

AAA TAT AAA GCT ATA GAA AGC ATC TTT TGT TCC TCA TAG AAA TTA 

1360 1370 1380 1390 

★ * ♦ ♦ 

ATG ATG GGG AGG TGA GCA GAA TAG TCA CTC TGG GCC TAC TCA TGC 
1400 1410 1420 1430 1440 



Figure 8b f2.) 
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TGT TTA CAG CAG GTA TAT AGG TTC TC^^ TAG TAG ^3GG (Jg /4Q3260 

1450 1460 1470 1480 

* * « w 

GTT CAT AAT ACC TGT GAG AGC AGA TkA CTG AGT GTA TAT AGT a\G 

1490 1500 1510 1520 1530 

* * * ♦ * 

3AT TTC CAG GTC ATA GTG .^^AA GGG CAA GGC ACT AAA ATC ATA C^T 

1540 1550 1560 1570 

» * * * 

TGT CTT GZA TAT ACT GTT TGT TTG TTT TTA GAC TTA CAT GTT AGG 

1530 1590 1600 1510 1620 

* « * * ^ 

TTT CAG TTT ACG TTT TAG GTT CAC AGC AAA ACT GAC CAG AAA -XA 

1630 1640 1650 1660 

* * * * 

CAG AGA GGC ACT TCN ATT TAG CTC CAT TTA CCC CAC ACA GGC ACA 

1570 1630 1690 1700 1710 

* * » * * 

TCC TCC CCT ACA GAG TGG TCC ATT TAT TAG AGC TGC TGA ACC CkC 

1720 1730 1740 1750 

* * * 

ACT GAC ACG CTG TTA TCA CTC AGA GCC TGG CAG TTT ACA GAG GCT 
1760 1770 1780 1790 1300 

CAC TGT CCG NTA TGT GTC CTG TGN TTT GAA CAA ATG TAT AAT GAC 

1810 1820 1830 1840 

* * * * 

TTT ATT CAT TGT TTT TTA ATG AAG CTG ATC TTT TCC CTC TGA AAC 

1850 I860 1870 1880 1890 

* * * * 

TAC AAA ATG AAT TTC TAG CAT AGC CAT AGC AGG TGT CAA GCT ATA 

1900 1910 1920 1930 

* * * 

GTA CTA GGT AAA TTT TAA GAA ATC CCC AAC TTT ATC ATA TTT GCA 

1940 1950 I960 1970 1980 

* * » * * 

TTT CAA AAT ATG ATT AAT CAC ACA TAG GAT TTT GTT TCT TCA TGC 

1990 2000 2010 2020 

* ♦ * 

CTA CAG CAA ATA GAA ATA AAG TGC AAG AAA CTT TTC TGA GGC AAA 
2030 2040 2050 2060 2070 

GCT TTC ACT TTG TGA ACG TAA AAT GTT GAC TCT AAT ATT TTC CAT 

2080 2090 2100 2110 

* * * * 

ACT GTA GTA TAT GTG TGT GTA TTA TGT GAG GAT TCA TAG TCT GCT 

2120 2130 2140 2150 2160 



Figure 8b f^) 
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CTT ACT TTT TTA TAG TAG CTA AGA ATT ATT ATA ATC GCT ATA AGC 

-1"; ^30 2190 2200 

AGA .^C .^T TAT TCT T.:^ .4 .:^T GAA TAG ACA C.=>A GAA IaG CTT 
2220 2230 2240 22=0 

-Ac. TTT AGC TAT TAG AAC TAA CTC TAT AAT TAT GAT AAC CAT GAG 

2260 2270 2280 2290 

ATG CTG GAA CAG GAG CCA GCA GAA GCC ACA GCC CTC TGA TAT TAA 
23°2 2310 2320' 2330 2340 

TAT ATA AAG AAA CCA AAA TCT GCT TGT TAA ACT GAG GCA GTT GTA 

2350 2360 2370 2380 

TGG ATA CTT CAA CCT GAA AAT GCC CCC TTC TTC CTG AAA CAG AAC 
'2390 2400 2410 2420 2430 

ATT TAA TAA AAA TGG CAT GCT TGG ACA GGA ATT TCT TTT TTA AAA 
2440 

AAT GCT TAG TTT TTA TG 



FiniirA fth 



Best Available Copy ^0 

^^■T>,TT TAT CTC CTA GAT ACA CCA " CTG CCA Cc|3-7^4032S0 

50 60 70 30 ?0 

♦ * • ♦ • 

TCT ACA TTT TCA ACC TTG CTC TGC AGA TGC CTT AGO CAC GAG TAC 

100 110 120 120 

* # * * 

CCT GCC CTT CCA GAG TGT GAA TTA CCT AAT <3GG AAC ATG GCC ATT 

140 150 150 170 130 

* * « * ♦ 

TOG AAC CAT CCT TTG CAA GAT AGT GAT CTC CAT AGA TTA CTA TAA 

1?0 200 210 220 

« ♦ # n 

CAT GTT CAC 'CAG CAT ATT CAC CCT CTG CAC CAT GAG TGT TGA TCG 

230 240 250 260 I^j 

# « * # ♦ 

ATA CAT TGC AGT CTG CCA CCC TGT CAA GGC CTT AGA TTT CCG TAC 

280 290 , 300 310 

* * « ♦ 

TCC CCN NNN NNN NNN NNN NNN NNN NNN NNN NNN MNN NNN NNN MNN 

320 330 340 350 360 

« * « ★ « 

NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN NNN 

370 380 390 400 

■* * * « 

NNN NNN NNG TTC CAT AGA TTG TAC ACT AAC ATT CT', TCA TCC AAC 

410 420 430 440 450 

« • * * « 

CTG GTA CTG GGA AAA CCT GCT GAA GAT CTG TGT TTT CAT CTT CGC 

460 470 480 490 

* ♦ # * 

CTT CAT TAT GCC AGT GCT CAT CAT TAC CGT GTG CTA TGG ACT GAT 

500 510 520 530 540 

• • • * # 

GAT CTT GCG CCT CAA GAG TGT CCG CAT GCT CTC TGG CTC CAA AGA 

550 560 570 580 

* * * * 

AAA GGA CAG GAA TCT TCG AAG GAT CAC CAG GAT GGT GCT GGT GGT 

590 600 610 620 630 

* « * * * 

GGT GGC TGT GTT CAT CGT CTG CTG GAG TCC CAT TCA CAT TTA CGT 

640 650 660 670 

* * * . * 

CAT CAT TAA AGO CTT GGT TAC AAT CCC AGA AAC TAC GTT CCA GAC 

680 690 700 710 720 

* * ♦ * * 

TGT TTC TTG GGA CTT CTG CAT TGC TCT AGG TTA CAC AAA CAG CTG 

730 740 750 760 

* ♦ * « 

CCT CAA CCC AGT CCT TTA TGC ATT TCT GGA TGA AAA CTT CCA CGA 

770 780 790 800 810 

* * * ♦ * 

TGC TTC AGA GAG TTC TGT ATC CCA ACC TCT TCC AAC ATT GAG CAA 

820 830 

♦ * 

CAA AAC TCC ACT CGA ATT CC 

Figure 8c 
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10 20 30 40 

www * 

GGG TAC CGG GCC CCC CCT CGA GGT CGA'CGG TAT CGA TAA GCT TGA 

50 60 70 80 90 

WW www 

TAT CGA ATT CTT ACT GAA TTA GGT ATC TTT CTT CAC ACT ACT TGG 
100 110 120 130 

* * * * 

TAA AAA AAA TGA AAA GGC AGA AAA ATT AGC CCC AAA AGA GAT GAA 
140 150 160 170 130 

WW * * ♦ 

ACT CTT CCG TCC ATC ACC ATT GAC TCT ATT GTG AAC TTA TGA AAA 

190 200 210 220 

* ♦ * * 

AGO TAG TTG AGC AAT ATG AAG GCC ATG ATG TGG AAT TAA CAC 

230 240 250 260 270 

« * * •« * ■ * 

ACA CAC ACA CAC ACA CAC ACA CAC ACA C^ GCT GGA TTC TAA ATG 

280 290 300 310 

* ♦ * * 

TGT CCT TCC TCC TCT CAC TCT CTT GAT TCA AGT TTA TTT CTG AAC 
320 330 

w * 

TGA GAC ACG ATC ACC AC 



Figure Sol 



10 20 30 
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40 



CC» ATC CIT AGC ATC CCC AAA GCG CCr CCG TOT ACT TCT Lwo (JTG 



50 60 



70 80 



90 

aQAGGGa^TACAAGaWAGGAWATATCOOACCXTPCAOACG'prC 

110 120 130 

CAT TCT <XC TOC C(K TCT TCT CTC GTT col CTA aw CTT Crc OT 
150 160 170 180 

OTAAaAAACTGAC<»AfiCCTA(3GGCMCTQT(»(»aGAAGAGQCT 
150 200 210 220 

OOaaMCCTGOAACCCGAACACTCTTOAOTGCTCTCAOTTACACSN 
230 240 250 260 270 

CTACCOAOTCCOCAGOAAQCATTCAGAACCATOalcAGCAaCOCC 
280 290 300 310 

OXCCAOaSAACATCAGCGACTXTCTGACCarTTAOrTOTQCA 
330 340 330 360 

AOTT(XTCCCCAaaiCCT(XrTCCTaQCTCAACTrOTCCCACGIT 

370 380 390 400 

• • • • 

GATCmAACCACTCCOACCCATXajrCCTAACCCGACCGQCCrr 
420 430 440 450 

«XaC»AACaACWCPGT«CCTCAOACCCXKJ«^ 

460 470 480 490 

• • • • 

ore ACA OCC ATC ACC ATC ATG OCC CTC TAT TCT ATC OTG TCr OTA 

'''S 310 520 530 540 
* • • • 

OTG OOC CTC TTT OQA AAC TTC CTQ ore ATO TAT GTO ATT OTA AGA 
550 560 570 580 

TAT ACC AAA ATG AAO ACT OCC ACC AAC ATC TAC ATT TK: iw: CTT 
550 600 610 620 630 

OCTCTQOCAGATOCCmOCCACTAGCACGCTCCCCTWCAGAOT 



640 650 660 

• • • 



670 



* 



OTrAACTACCTGATOaGAACGTOOCCCTTrOGAAACATCCrCTQC 

680 690 700 710 720 

• • • , 

AAG ATC GTG ATC TCA ATA GftC T»C TAC AAC ATG TTC ACC AOT AlC 



Figure 9 
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740 750 760 

to: ACC CTC TOC ACC ATO AGT GTA GAC CC3^ TAC ATT OCC ^ TOC 
''I 790 800 810 

CAC CCG GTC AAC GCC CTO GAT rrc CGT ACC CCC C« AAT OCC AaI 

830 840 850 

ATT ore AAT (n^ TOC AAC TOG ATC CTC TC^ TCT GCC ATT" i?r Cro 

880 890 900 

CCC OTA ATO TTC ATO OCA ACC ACA AAA TAC AOS CAG OGG TCC ATA 
"2 520 930 940 

GAT TQC ACC CTC ACG ITC tJt CAT CCC ACA TOO TAC TOO GAG AAC 
"° 560 970 980 990 

CTG CTC AAA ATC TOT CTC TTC ATC TTC OCC TTC ATC ATC CCG GGC 
1000 1010 1020 1030 

CTC ATC ATC ACT OTO TOT TAT OGA CTO ATC ATC WA CAO CTC AAG 
"50 1060 1070 1080 

AGTOTCCGCATOCTOTCOOQCTCCAAAGAAAAOGACAOGAACCTG 
1090 UOO UIO 1120 

CGC AGO ATC ACC COG ATO QTG CTC CTC GTC GTC OCT OTA TPT ATT 

1150 1160 1170 

GTC TOC TWS ACC CCC ATC C»C ATC TAT GTC ATC ATC AAA OCA Cro 
1180 1190 1200 1210 

ATCACOATTCCAGAAACCACTTTCCACACTOTTTCCTOGCACTIX: 
"30 1340 1250 1260 

TOCAWOCCmGCTTACACAAACAGCTOCCTOAlcCCAGrraT 
"■'J 1280 1250 1300 

TATaCGTrccroGATaAAAACTPCAAACqiTOTrrPAGAGAGTrc 
"20 1330 1340 1350 

TOCATCCa^ACTTCCTCCACAATCGAACACCAAAACTCTGCTCGA 
1360 1370 1380 1390 

ATCOGTCAAAACACTAOCGAACACCCCTCCACOGCTAATlcAOro 
1*1; 1420 1430 1440 

• ♦ - 



Figure 9 [i) 
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aATCGAJCTAACCACCAOCTAaiaMTCTCaXXaak<aUlACTaCT 

1450 1460 1470 1480 

• • > • 

CCA TTG CCC TAA CTG OtJT CCC ACQ CCA TCC AGA CCC TCG CTA AAC 

1490 1500 1510 1520 1530 

• * • • * 

TTAOfteOCTCXXATCTACTTOGAATCAGWTGCTOTCAOQOTTTO 

1540 1550 1560 1570 

• • • • 

TGGOAOCXrrcroCTrTCCTOaAAAAaCATCTGATCCTGCATCA'rr 

1580 1590 1600 1610 1620 

• • • • • 

CAAAffrCATTCCTCrCTGQCTATrCACQCTACACGTCAGASACAC 

1630 1640 1650 1660 

• • • • 

TCASACTOTGrCAAGCACTCAGAAGGAAaAGACTaCAOOCCACTA 

1670 1680 1690 1700 1710 

• • • • • 

CTG AAT CCA OCT CAT OTA GAG AAA CAT CCA ATQ QAC CAC AAT ACT 

1720 1730 1740 1750 

• • * * 

CTG TGQ TAT GTO ATT TOT GAT CAA CAT AOA AOG TGA CCC TTC CCT 

1760 1770 1780 1790 1800 

• • • • • 

ATG TQS AAT rrr TAA TTT CAA QOA AAT ACT TAT OAT CTC ATC AAO 

1810 1820 1830 1840 

• * • • 

GOA AAA ATA GAT GTC ACT TOT TAA ATT CAC TOT ACT GAT GCA TAA 

1850 1660 1870 1880 1890 

• • • * « 

AfiGAAAAOCTACCXCTCACCTCTAGCCCAOTCACCCTCTATOGAA 
1900 1910 1920 1930 

• * • • 

MJT TCC ATA 000 MT ATG TGA QOG AM ATG TTO err 

1940 19S0 I960 1970 1980 

• • • • • 

ATT TK ACC TTT ATG TTA TM TCT AOT TM OkC ATC AOO QQC ATC 



Figure 9 i^) 



Best Available Copy 

^^•■^ # ^ i/403260 

HIGH HOMOLOGY BETWBBN DELTA, MU AND KAPPA OPIOID RECEPTORS 

10 10 30 ;o zj 

» * « <r 

ZCr.-l MELVPSARAELQSSPL^TILSCAFPSAr PSAGANASGSrGARSASSLA: 

:o 30 40 50 60 

rMC r.a n^.ds s c ac g n c 5 dc s dp i aqa scspapgswiniS hvdgMqS Dp eg i n r t g IGg MdS 1 c Pq t - g s c Sq 

10 20 3 0 ;0 ' ' 60 

rKCRa a\esp iqi nrgdpgpccspsac 1 Ipnssswf pnwaesdsnas vqsedqqlesahi£ cAi pv t> 

50 70 30 90 100 llj 12: 

:CR- 1 AITALySAVCAVGLLG^IV'L^•MFGI^^^r^?^Li<^AT^rIVIrMLALA^ 

"0 30 ?0 100 no 120 130 

70 30 ?0 100 110 120 130 

130 140 150 150 170 130 190 

DCR - 1 ry,;^\-(. — DYYN^rslFrLTmSVDRyiAVCHPVKALDFRTPAK^ 

140 150 loO 170 130 190 200 

rMORa r-Ki'nc^jmYNMTT^lFTLcliMSVDRYTAVCMPVKALDFRTPrnAKivM^^^^ 

140 150 160 170 180 190 200 

rKGRa CK iVi ^imymFT^lF'TLrm^VDRYIAVCMPVKALDFRTPlKAKilNlCl^nLX^sV^^ iVla^TV^ 



OOR-1 PRIX^AWCMLQFPSPSWYWDT^/TK ICVFLFAF^A/PILIITVCYGIJ^LL i^Li?^VHLL.^GS^^^^ 

210 220 230 240 250 260 270 

rMCRa yPgnc; i rfCf.LtFshPr//mfAn 1 lK TC^/FiFAFlmPILIITVCYGLMiLJ ?Lx:^V^ 

vd ys 

j 210 I 230 240 250 260 270 



270 280 290 300 310 320 330 

*♦*♦♦*» 

DOR - 1 .^/LVWGAFWCWAPIHIFVIWrLVDI^mRDP^.WflALHLCIALGYANSSLN 

230 290 300 310 320 330 340 

rMORa J ?NfVLVWavFiVCWtPIHIvVI ikAL i 1 1 - pe ^ttg^^s^Hf CI ALGYttiScLNPVLYAFLDENFKRCFR> 

280 290 300 310 320 330 340 

rKORa klVUr^PJAvFiiC^tPTHlFil Vf^^La^r.^hst^ 



340 350 360 370 

# * * ♦ 

DOR- 1 QLCRTPCGRQEPGSLRRPRQATTRERVTACTPSDGPGGGAAA 

- 350 360 370 380 

rMORa efCipcssciEqqnstRvRQ'nTREhpscancvDrtnhqlenleaecapip 
350 360 

r KG Ra dfCfpi kmRmErqS C nR vRn - Tvqdpa smrd vggmnkp v> 

Indent ical amino acids beween DOR-1 and mu and kappa receptors in upper case 
Predicted transmembrane domains are underlined 



Figure 10 



Baa^vailable Copy 
Thursday / March 9 , 5 4:06 PM 



Sequence Range: 1 to 1805 



GGC AGT GGC ATG GAG CCC CTC TTC CCC GCG CCG TTC TpG GAG GTT ATC TAC GGC 

108 

AGC CAC CTT CAG GGC AAC CTG TCC CTC CTG AGC CCC AjAC CAC ACT CTG CTG CCC 

162 

CCG CAT CTG CTG CTC AAT GCC AGC CAC GGC GCC TTC GjTG CCC CTC GGG CTC AAG 

216 

* 

GTC ACC ATC GTG GGG CTC TAC CTG GCC GTG TGT GTC Gjf^A GGG CTC CTG GGG AAC 

270 

TGC CTT GTC ATG TAC GTC ATC CTC AGG CAC ACC AAA PtVG AAG ACA GCC ACC AAT 

324 

ATT TAC ATC TTT AAC CTG GCC CTG GCC GAC ACT CTG dlC CTG CTG ACG (7TG CCC 

378 

TTC CAG GGC ACG GAC ATC CTC CTG GGC TTC TGG CCG ijTT GGG AAT GCG CTG TGC 

432 

AAG ACA GTC ATT GCC ATT GAC TAC TAC AAC ATG TTC pjCC AGC ACC TTC ACC CTA 

486 

ACT GCC ATG AGT GTG GAT CGC TAT GTA GCC ATC TGC QAC CCC ATC CGT GCC CTC 

540 

GAC GTC CGC ACG TCC AGC AAA GCC CAG GCT GTC AAT (^TG GCC ATC TGG GCC CTG 

594 

GCC TCT GTT GTC GGT GTT CCC GTT GCC ATC ATG GGC ifCG GCA CAG GTC GAG GAT 

648 

GAA GAG ATC GAG TGC CTG GTG GAG ATC CCT ACC CCT dAG GAT TAC TGG GGC CCG 

702 

GTG TTT GCC ATC TGC ATC TTC CTC TTC TCC TTC ATC (^C CCC GTG CTC GTC ATC 

756 

TCT GTC TGC TAC AGC CTC ATG ATC CCG CGG CTC CGT GGA GTC CGC CTG CTC TCG 

310 

GGC TCC CGA GAG RAG GAC CGG AAC CTG CGG CGC ATC ^CT CGG CTG GTG CTG GTG 



88/W3260 



54 



03-0"3-i'r<'?5 Ut UjPt'l FROM 



Bea^vailable Copy 



hORL-l Duano Sequenc 
Thursday, March 9 



4:06 PM 



GTA GTG GCT GTG TTC GTG GGC TGC TGG ACG CCT GTC CjAG GTC TTC GTG CTG GCC 

918 

CAA GGG CTG GGG GTT CAG CCG AGC AGC GAG ACT GCC QTG GCC ATT CTG CGC TTC 

972 

TGC ACG GCC CTG GGC TAC GTC AAC AGC TGC CTC AAC C}CC ATC CTC TAC GCC TTC 

1026 

it 

CTG GAT GAG AAC TTC AAG GCC TGC TTC CGC AAG TTC IfGC TGT GCA TCT GCC CTG 

1080 

CGC CGG GAC GTG CAG GTG TCT GAC CGC GTG CGC AGC /^TT GCC AAG GAC GTG GCC 

1134 

CTG GCC TGC AAG ACC TCT GAG ACG GTA CCG CGG CCC GCA lTGAj C TA QQC GTG GAC 

^ Hsrop ooi>oO 

* ★ * * I « 

CTG CCC ATG GTG CCT GTC AGO CCG CAG AGC CCA TCT ? 



(ie/4035jeo 



364 



1188 



CG CCC AAC ACA GAG CTC 

1242 

ACA CAG GTC ACT GCT CTC TAG GCG GAC ACA CCC TGG (^CC CTG AGC ATC CAG AGC 

1296 

■r 

CTG GGA TGG GCT TTT CCC TGT GGG CCA GGG ATG CTC <^GT CCC AGA GGA (3GA CCT 

1350 

ACT GAC ATC ATG GGA CAG GTC AAA GCA TTA GGG CCA GCT CCA TGG CCC O^G ACA 

j 1404 
* * *. I * * 

GAC TAA AGC TGC CCT CCT GGT GCA GGG CCG AGG GGA QAC AAG GAC CTA OCT GGA 

i 

; 1458 

* » * * i * 

AGC AGC TGA CAT GCT GGT GGA CGG CCG TTA CTG GAG cjcC GTG CCC CTC OCT CCC 

1512 
* % 

CGT GCT TCA TGT GAC TCT TGG CCT CTC TGC TGC TGC CJtt GGC AGA ACC CTG GGT 

1566 

GGG CAG GCA CCC GGA GGA GGA GCA GCA GCT GTG TCA tCC TGT GCC CCC CAT GTG 

1620 

* ♦ * *• I * * 

CTG TGT GCT GTT TGC ATG GCA GGG CTC CAG CTG CCT tCA GCC CTG TGA CGT CTC 

i 1674 



hORL-1 Duano Sequenc 
Thursday, March 9, 1 
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B^^vailable Copy I 

»4,o6PM W ! i/403260 

CTC AGG GCA GCT GGA CAG GCT TGG CAC GGC CCG GGA AGT GCA GCA GGC AGC TTT 



172c 

TCT TTG GGG TGG GAC TTG CCC TGA GCT TGG AGC TGC cjAC CTG GAG GAC TTG CCT 

1782 

GTT CCG ACT CCA CCT GTG CAG CCG GGG CCA CCC CAG ($AG AAA GTG TCC AGG TGG 
GGG CTG GCA GTC CCT GGC TGC AG 



ro/4Q3260 



144 



hMOR 

hOOR 
mKOR 
ORLl 



ORLl 
ORLZ 



10 20 30 40 50 60 

hMOR MOSSAAPmS¥CTT)ALAYSSCSPAPSPGSWV¥LSHLDG¥LSOPCGP¥RTNLCGRDSLCPPTGSP 



hooR mePAPSaGaelq-ppLfa¥aSOaypsacpsaGa¥aSgpParsas 
mKOR mesp\qifrgdpgptcspSaC-UP¥ssSWfp-rwaesds¥gsv<;sedqqLcs-aht-sP-aiP 

Tcv Tf 
QRLl mepl f PaP- fWiygSHLqG¥LSl I - sP¥hsl Lpphl I 

CRL2 ^'j— 



hMOR 
hOOR 
mKOR 
ORLl 

0RL2 



hMOR 
hOOR 

mKOR LMnsl 
ORLl 
ORLZ 



hMOR 
hOOR 



»t J ^ v — ^r *^rr" ~ ~~ 

mecggdfdnyygQd¥qS€CcyTdwk 

•7Q ge 90*«««** 100 ••110**«*«**120 130 

SMITAmMALYSIVCVVGLFGNFLVMYVIVRYTlCMKTATNIYIFNLALAOALATSTLPFQ^ 
SlalAIaltALYSGVCaVGLlGNvLVMfglVRYTKMKTATNIYIFNLALADAUTSTI^FQSakY 
.vI--IT"AvYSvVmGLvGNsLVMfVIiRYTXMKTATNIYIFNLAUDALvTtT«PFQSa^ 
plglkvnvgLYl<WCVg6LlGNcLVMYVnRhTXMKTA'miYIFNLALADtLvllTLPFQgtdi 

S-sgAl-IpAiYmlvniGttGNgLV\wtvfRisrkrrsodIfIasUvADltfwTLPlatytY 

140 •••150»*«»«»*160«»»«« 170 180 190«»*«« 

LMGTm<niLCKIVISIDYYI«FTSIFTLCTMSVORYIAVCHPVKALDFRIPRNAKIINVCr^ 

LMcTW>FGclLCKaVlSIDYYI*<FTSIFTLtn#4SV0RYIAVCHPVKALOFRTPakAK\INia 

LlGfWPFGnaLCKtVIaIDYYWFTStFTLtd4SV0RYvAlCHPlrALD>rfiTsikAq<iNrtWa^ 
rdydWPfGTffCKlssyUfvNMyaSvFcLtglSfORYXAivpPVanarlRlrvsgovatavlWv 

••200.——210 220 230 ••240 250^»^^«»»260 

LSSAIGLPVMFMAmYRQGSIDCTLTFSHPTWYWENLVKICVFIFAFIf^ 
LaSgvGvPiMvMAvTrpRdGavv<>tLqFpsPsWYWdtvtKICVFlFAF>Arf>iLIITVaGLM\LR 

Tdv Tys 

m*(OR LaSsvGisaivlqgTKvRedvIeCsLqFpddeW-WdlfmKICVFvFAFviPVLIIiVatLMILR 
LalwGiSKedeeleClv^ip^ 

fr Tk "im/atKf 

hORL2 LaaUomPVMvltTgdlenttvqCymdySsscWaWEvglgvssttvgFvvPftlmU^ 

270 280 .••••290« 300« 310 •••320 •••• 

LKiVRMLi6SKEKDRNLRRIIRMVLWVAVFIV0(m>IHIYVnKALVnPETTFQTVSW^ 

LriVRUiGSKEKORsLRRIIRMVLVVVgaFvVCWaPIHIfVIvwtLVdlrrdplwoalHlCIA 
LKiVRlLSGSrEKDRNLRRIIklVLWVAVFIiCVinrPIHIfilveALgstshsTaalsSyyFCIA 
LpgVRlLiGSrEKDRNLRRIIRlVLVVVAVFvgOTTPvqvfVlaqgLgvqPssetavailrFCtA 

nvkt 

ORLZ tiaghfrkepiEglRkrRRUiiivVlVvtFalCWnPyHlYmlgslLhwpcddlFlmnifpyCtc 

.•330.«««»..340 350 360 370 380 390 

hMOR LGYTNSCLNPVLYAFLDENFKRCFREFCIPTSSNIEQQNSTRIRQNIROHPSTANTVDRTIIHQLE 
hOOR LGYaNSsLNPVLYAFLDENFKRCFRqlCrkpcgrpdpssfsRaReaIarcrvTActpsdgpggga> 
mKOR LGYTNSsLNPVLYAFLDENFKRCFRdFCfPikmrmErQstnRvR-NTvqdPasnrdVggnnkpv 
LCYvNSCLNPiLYAFLDENFKaCFRkFCcosalprdvQvSdRvRiiakDvalackTsetvprpa 

isYvNSCLNPfLYAFfOprFpaCtsmlCcgqSrcagtshSssgeksasyssghsqgpgpnmgkgg 



400. 

hMOR NLEAETAPLP 
h-OOR oa 

ORLZ eqmheksipysqetlwd 
1-2- 



Fig^ COMPARISON OF ORLl & ORL2 PROTEIN SEQUENCES WITH M & < RECEPTORS 

Re^onsovcrscorcdwith represent predicted transmembrane domains. The symbol ¥ 

repSrSf Asn residues that are consensus sites for N-Hnkoi g^^^^ 
PKA/PKC sites arc underlined. The Genbank references arc: for hMOR (Human mu receptor). 
vJ^eVM^ L251 19; for hDOR (human delta opioid receptor) Simonin et al Accession* 

U 10504; and for mKOR (murine kappa opioid receptor).Yasuda ct al.. Accession* LI 1065. 



